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(54) MONOLAYER TYPE ELECTROPHOTOGRAPHIC PHOTORECEPTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monolayer type electrophotographic 
photoreceptor excellent in durability to a cleaning means to which a high 
mechanical load is applied, e.g. a blade cleaning means. 
SOLUTION: A photosensitive layer containing at least an electric charge 
generating agent, a hole transferring agent and an electron transferring agent in 
a resin binder and having 1.16-1.20 g/cm3 density is formed on an electrically 
conductive substrate to obtain the objective monolayer type electrophotographic 
photoreceptor which ensures a small abrasion loss and a small change in 
electrical characteristics even when used in an image forming device with a 
blade cleaning means to which a high mechanical load is applied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The monolayer mold electrophotography photo conductor which a 
sensitization layer is formed on a conductive base, and said sensitization layer 
contains a charge generating agent, a hole transportation agent, and an 
electronic transportation agent in binder resin at least, and is characterized by 
the consistencies of said sensitization layer being three or more 1.16 g/cm and 
three or less 1.20 g/cm. 

[Claim 2] The monolayer mold electrophotography photo conductor according to 
claim 1 characterized by a cleaning means to collect non-imprinted toners using 
it for the image formation equipment which is blade cleaning. 
[Claim 3] The monolayer mold electrophotography photo conductor according to 
claim 1 with which said charge generating agent is characterized by being a 
phtalo SHININ system pigment. 

[Claim 4] The monolayer mold electrophotography photo conductor according to 
claim 1 characterized by said hole transportation agent containing the compound 
shown at least by a general formula (1), (2), (3), (4), (5), (6), (7), or (8). 
General formula (1); 
[Formula 1] 



(Among a general formula (1), R1 and R3 show the same, the aralkyl radical 
which may differ and may have the alkyl group which may have a substituent, 
the aryl group which may have a substituent, and a substituent, or an alkoxy 
group, and it differs and they show that R2 and R4 are the same, the alkyl group 
which may have a hydrogen atom and a substituent, or an alkoxy group.) 
However, in the case of the para position, the permutation location of R2 and R4 
of R2 and R4 is a hydrogen atom. 
General formula (2); 



[Formula 2] 




(Among a general formula (2), R5 and R7 show the same, the aralkyl radical 
which may differ and may have the alkyl group which may have a substituent, 
the aryl group which may have a substituent, and a substituent, or an alkoxy 
group, and it differs and they show that R6 and R8 are the same, the alkyl group 



which may have a hydrogen atom and a substituent, or an alkoxy group.) 
However, in the case of the para position, the permutation location of R6 and R8 
of R6 and R8 is a hydrogen atom. 
General formula (3); 
[Formula 3] 



(Among a general formula (3), it differs and R9, R10, R11, R12, and R13 show 
the same, a halogen atom, the alkyl group which may have a substituent and the 
alkoxy group which may have a substituent, or an aryl group.) a, b, c, d, and e 
are the same -- or it differs, the integer of 0-5 is shown, and e shows the integer 
of 0-4. In addition, when a, b, c, d, or e is two or more, R9, R10, R11, and R12 
may differ from R13. 
General formula (4); 
[Formula 4] 




_, H-\j— CH= CH— 



(Among a general formula (4), it differs and R14 and R15 show the same, the 
alkyl group which may have a hydrogen atom and a substituent, or an alkoxy 
group.) 

General formula (5); 
[Formula 5] 
*17 



r-©~CH=CH 

6 



(Among a general formula (5), it differs and R16 and R17 show the same, the 
alkyl group which may have a hydrogen atom and a substituent, or an alkoxy 
group.) 

General formula (6); 
[Formula 6] 




(R18 shows the alkyl group or alkoxy group which may have a hydrogen atom 
and a substituent among a general formula (6).) 
General formula (7); 
[Formula 7] 



(Among a general formula (7), it differs and R19, R20, R21, and R22 show the 
same, the alkyl group which may have a hydrogen atom and a substituent, or an 
alkoxy group.) 
General formula (8); 
[Formula 8] 




R 23 



(R23 shows the alkyl group or alkoxy group which may have a hydrogen atom 
and a substituent among a general formula (8).) 

[Claim 5] The monolayer mold electrophotography photo conductor according to 
claim 1 characterized by said binder resin containing the polyester resin shown 
by the general formula (9) at least, or polycarbonate resin. 
General formula (9); 
[Formula 9] 



(Among a general formula (9), it differs and R24 and R25 show the same, the 
alkyl group which may have a hydrogen atom and a substituent, or an alkoxy 
group.) 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the monolayer mold 
electrophotography photo conductor excellent in endurance used for image 
formation equipments, such as an electrostatic copying machine, facsimile, and 
a laser beam printer. 
[0002] 

[Description of the Prior Art] An organic photo conductor is easy to manufacture 
compared with the conventional inorganic photo conductor, and its alternative of 
photo conductor ingredients, such as a charge transportation agent, a charge 
generating agent, and binder resin, is various, and it is widely used from having 
the advantage that the degree of freedom of a functional design is high in recent 
years. It is manufactured because apply the coating liquid which the monolayer 
mold photo conductor made the suitable solvent dissolve or distribute a charge 
generating agent, a charge transportation agent, binder resin, etc., and was 
obtained on conductive bases, such as an aluminum element tube, and it carries 
out stoving especially. 

[0003] On the other hand, an electrophotography photo conductor including said 



monolayer mold photo conductor is used in the repeat process of electrification, 
exposure, development, an imprint, cleaning, and electric discharge in the image 
formation process. The electrostatic latent image formed of electrification 
exposure is developed with the toner which is particle-like fine particles. 
Furthermore, although the developed toner is imprinted by imprint material, such 
as paper, in an imprint process, 100% of toner is not imprinted, but a part 
remains on a photo conductor. Unless it removes this toner that remains, the 
high-definition image which does not have dirt etc. in a process repeatedly is not 
obtained. Therefore, cleaning of a residual toner is needed. 
[0004] Although the thing using the fur brush, the magnetic brush, the blade, etc. 
as a cleaning process is typical, it is common that the blade cleaning which 
cleans when a blade-like resin plate touches a direct photo conductor is chosen 
from points, such as rationalization of cleaning precision and an equipment 
configuration. 

[0005] It becomes difficult to raise the mechanical load to a photo conductor, 
consequently for the abrasion loss of a sensitization layer to increase, while 
precision is high, for the change of an electrical property with remarkable fall of 
surface potential, aggravation of sensibility, etc. to occur, and for this approach 
to obtain a high-definition image. 
[0006] 



[Problem(s) to be Solved by the Invention] The purpose of this invention is 
offering the monolayer mold photo conductor excellent in endurance also to big 
mechanical loads, such as blade cleaning. 
[0007] 

[Means for Solving the Problem] In order to solve said technical problem, 
artificers form a sensitization layer on a conductive base. Said sensitization layer 
contains a charge generating agent, a hole transportation agent, and an 
electronic transportation agent in binder resin at least. It found out that there is 
little abrasion loss even if the monolayer mold photo conductor characterized by 
the consistency of said sensitization layer being 1.16-1.20 g/cm3 uses it for the 
image formation equipment which is excellent in abrasion resistance and has the 
large blade cleaning means of especially mechanical load, and change of an 
electrical property was small. 
[0008] 

[Function] When the consistencies of a sensitization layer are less than three 
1.16 g/cm, or when larger than 1.20 g/cm3, the abrasion loss of a sensitization 
layer becomes remarkably large. 

[0009] It can be put in another way that the sensitization bed density of a 
monolayer mold photo conductor is large, if components, such as a charge 
generating agent, a hole transportation agent, and an electronic transportation 



agent, distribute [ quantity-] or dissolve [ good-] into binder resin. That is, the 
interaction between said components and binder resin is very large, and is 
conjectured that the interface adhesion of a component particle or a molecule, 
and a binder pitch child is high. 

[0010] It is estimated ******, when disjunction of different-species molecules 
cannot happen easily and the whole sensitization layer becomes tough to 
mechanical load as a result, even if mechanical load will join a sensitization layer, 
if the interaction of the different-species molecule of the ingredient which 
constitutes a sensitization layer as mentioned above is large. 
[0011] With the above, when the consistencies of a sensitization layer are less 
than three 1.16 g/cm, since the interaction of a component particle or a molecule, 
and a binder pitch child is weak, the disjunction of the different-species 
molecules which constitute a sensitization layer tends to happen, and a 
sensitization layer becomes weak to mechanical load conversely. On the 
contrary, it is surmised that the degree of hardness of a sensitization layer 
becomes large too much although the disjunction of the different-species 
molecules which constitute a sensitization layer when the consistency of a 
sensitization layer is larger than 1 .20 g/cm3 cannot happen very easily, elasticity 
becomes remarkably small, a sensitization layer becomes weak as a result, and 
abrasion loss increases. 



[0012] Next, the ingredient used for the monolayer mold photo conductor of this 
invention is explained more to a detail. 

[0013] As a charge generating agent used for the monolayer mold photo 
conductor of <charge generating ingredient> this invention For example, various 
phthalocyanine pigment, a polycyclic quinone system pigment, azo pigment, A 
perylene system pigment, an indigo system pigment, the Quinacridone system 
pigment, an AZURENIUMU salt system pigment, A squarylium system pigment, 
a cyanine system pigment, a pyrylium color, a thio pyrylium color, Xanthene dye, 
quinone IMUN coloring matter, triphenylmethane dye, styryl coloring matter, a 
selenium, a tellurium, an amorphous silicon, a cadmium sulfide, etc. are raised, 
and independent or two kinds or more can be blended and used. As for these 
charge generating agents, it is desirable to make it contain further 0.5 to 10% of 
the weight 0.1 to 30% of the weight to binder resin. 

[0014] Since the photo conductor which has sensibility is needed for a 
wavelength field 700nm or more, phthalocyanine pigment, such as a non-metal 
phthalocyanine according to claim 3 expressed with a general formula (CGM-1) 
like and oxo-titanylphthalocyanine expressed with a general formula (CGM-2), is 
suitably used for the image formation equipment of digital optical system, such 
as a laser beam printer and facsimile, which used especially the light sources, 
such as semiconductor laser, among the charge generating agents of the 



above-mentioned instantiation. In addition, it is not limited especially about the 
crystal form of the above-mentioned phthalocyanine pigment, but various things 
can be used. 

[0015] (CGM-1) Non-metal phthalocyanine [** 10] 




[0016] (CGM-2) Oxo-titanylphthalocyanine [** 11] 




[0017] As a charge transportation ingredient used for the monolayer mold photo 
conductor of <charge transportation ingredient> this invention, the various 
charge transportation ingredients currently used for the sensitization layer from 



the former can be used. 

[0018] For example, 2, 5-JI (4-methylamino phenyl) - The compound of 
oxadiazole systems, such as 1 , 3, and 4-oxadiazole, Styryl system compounds, 
such as a 9-4-(diethylaminostyryl) anthracene, Carbazole system compounds, 
such as a polyvinyl carbazole, an organic polysilane compound, Pyrazoline 
system compounds, such as 1 -phenyl -3 (p-dimethylaminophenyl) pyrazoline, A 
hydrazone system compound, a triphenylamine system compound, the Indore 
system compound, An oxazole system compound, an isoxazole system 
compound, a thiazole system compound, Hole transportation agents, such as 
nitrogen ring type compounds, such as a thiadiazole system compound, an 
imidazole system compound, a pyrazole system compound, a triazole 
compound, and a stilbene system compound, Or a pyrene system compound, a 
carbazole system compound, a hydrazone system compound, Electronic 
transportation agents, such as N and N-dialkyl aniline system compound, a 
diphenylamine system compound, a triphenylamine system compound, a 
triphenylamine system compound, a triphenylmethane color system compound, 
a naphthoquinone system compound, a pyrazoline system compound, and a 
styryl system compound, are raised. 

[0019] Like especially claim 4 publication, the hole transportation agent of a 
general formula (1), (2), (3), (4), (5), (6), (7), or (8) is suitably used for the 



monolayer mold photo conductor of this invention. 

[0020] Said charge transportation ingredient is used by the one-sort independent, 
and also two or more sorts can be blended and used for it. Moreover, the content 
of a hole transportation agent has 5 - 500 % of the weight, and further 25 - 200 
desirable % of the weight to binder resin. The content of an electronic 
transportation agent has 5-100 % of the weight, and further 10-80 desirable % 
of the weight to binder resin. 

[0021] <Binder resin> The various resin currently used for the sensitization layer 
from the former can be used for the binder resin for distributing said each 
component. 

[0022] For example, a styrene-butadiene copolymer, a styrene acrylonitrile 
copolymer, A styrene-maleic-acid copolymer, an acrylic copolymer, a 
styrene-acrylic-acid copolymer, Polyethylene, an ethylene-vinylacetate 
copolymer, chlorinated polyethylene, A polyvinyl chloride, polypropylene, an 
ionomer, a vinyl chloride vinyl acetate copolymer, Polyester, alkyd resin, a 
polyamide, polyurethane, a polycarbonate, Polyarylate, polysulfone, diallyl 
phthalate resin, ketone resin, Thermoplastics, such as polyvinyl butyral resin and 
polyether resin, silicone resin, Resin, such as photo-curing mold resin, such as 
an epoxy resin, phenol resin, a urea-resin, melamine resin, other thermosetting 
resin of cross-linking, epoxy acrylate, and urethane-acrylate, is usable. 



[0023] Especially the polyester resin according to claim 5 shown by the general 
formula (9) or polycarbonate resin is suitably used like. Furthermore, it is shown 
by the general formula (9) and the mixture of polyester resin and bisphenol Z 
mold polycarbonate resin is used suitably. 

[0024] Said binder resin can blend and use independent or two sorts or more. 
Moreover, as for the weight average molecular weight of binder resin, 
5,000-200,000, and also 15,000-100,000 are desirable. 

[0025] The thickness of the monolayer mold photo conductor of this invention 
has 5-100 micrometers and desirable about further 10-50 micrometers. 
[0026] Degradation inhibitors, such as well-known various additives, for example, 
an anti-oxidant, a radical supplement agent, a singlet quencher, and an 
ultraviolet ray absorbent, a softener, a plasticizer, a surface treatment agent, an 
extending agent, a thickener, a wax, an acceptor, a donor, etc. can be 
conventionally blended with a sensitization layer in the range which does not 
have a bad influence on the electrophotographic properties other than each 
above-mentioned component. Moreover, in order to raise the sensibility of a 
sensitization layer, well-known sensitizers, such as a terphenyl, halo 
naphthoquinones, and an acenaphthylene, may be used together with a charge 
generating agent. 

[0027] Between the base material and the sensitization layer, the barrier layer 



may be formed in the range which does not check the property of a photo 
conductor. Moreover, the protective layer may be formed on the surface of the 
photo conductor. 

[0028] The glass covered with the plastic material which could use the various 
ingredients which have conductivity as a base material with which a sensitization 
layer is formed, for example, metal simple substances, such as iron, aluminum, 
copper, tin, platinum, silver, vanadium, molybdenum, chromium, cadmium, 
titanium, nickel, palladium, an indium, stainless steel, and brass, and the 
above-mentioned metal vapor-deposited or laminated, an aluminium iodide, the 
tin oxide, indium oxide, etc. is raised. 

[0029] According to the structure of the image formation equipment which uses 
the configuration of a base material, you may be any, such as the shape of the 
shape of a sheet, and a drum, and the base material itself has conductivity, or 
the front face of a base material should just have conductivity. Moreover, as for a 
base material, what has sufficient mechanical strength on the occasion of use is 
desirable. 

[0030] What is necessary is to carry out distributed mixing of the charge 
generating agent of said instantiation, a charge transportation agent, the binder 
resin, etc. with a suitable solvent using a well-known approach, for example, a 
roll mill, a ball mill, attritor, a paint shaker, an ultrasonic disperser, etc., to adjust 



dispersion liquid, to apply this with a well-known means and just to dry it, in 
forming by the approach of spreading of a sensitization layer. 
[0031] As a solvent for producing the above-mentioned dispersion liquid, various 
organic solvents are usable. For example, alcohols, such as a methanol, ethanol, 
isopropanol, and a butanol, Aliphatic series system hydrocarbons, such as 
n-hexane, an octane, and a cyclohexane, benzene, Aromatic series system 
hydrocarbons, such as toluene and a xylene, dichloromethane, a dichloroethane, 
Halogenated hydrocarbon, such as chloroform, a carbon tetrachloride, and a 
chlorobenzene, Wood ether, diethylether, a tetrahydrofuran, ethylene glycol 
wood ether, Ester, such as ketones, such as ether, such as diethylene-glycol 
wood ether, an acetone, a methyl ethyl ketone, and a cyclohexanone, ethyl 
acetate, and methyl acetate, dimethyl formaldehyde, dimethylformamide, 
dimethyl sulfoxide, etc. are raised. These solvents are independent, or two or 
more sorts are mixed and they are used. 

[0032] Furthermore, in order to improve smooth nature of a sensitization layer 

front face, a surface active agent, a leveling agent, etc. may be used. 

[0033] 

[Embodiment of the Invention] Hereafter, an example and the example of a 
comparison are given and this invention is explained. In addition, the following 
examples are examples which materialized this invention, and do not limit the 



technical range of this invention. 

[0034] As a [examples 1-16] charge generating agent, the non-metal 
phthalocyanine (CGM-1) 3 weight section, As the hole transportation agent 
(general formula (1) HTM-1-16 shown by - (8)) 80 weight section and the 
electronic transportation agent (ETM-1) 30 weight section, and binder resin The 
mixture of the polyester resin 25 weight section shown by the general formula (9) 
of the bisphenol Z mold polycarbonate resin 75 weight section of weight average 
molecular weight 50,000, and weight average molecular weight 20,000 (Resin-1 ), 
The tetrahydrofuran 760 weight section was distributed or dissolved in the ball 
mill for 25 hours, and the coating liquid for monolayer mold sensitization layers 
was prepared. And this coating liquid was applied with the dip coating method on 
the aluminum element tube as a base material, 120 degrees C and hot air drying 
for 40 minutes were performed, and the monolayer mold photo conductor which 
has the single sensitization layer of 30.0 micrometers of thickness was produced. 
[0035] The monolayer mold photo conductor was produced like examples 1-16 
except having used HTM-17-19 as a [examples 1-3 of comparison] hole 
transportation agent. 

[0036] The monolayer mold photo conductor was produced like examples 1-16 
except having used Resin-2-4 of weight average molecular weight 50,000 as 
[examples 4-6 of comparison] binder resin. 



[0037] The structure expression of HTM-1--19, ETM-1, and Resin-1-4 used in 
the above-mentioned example and the example of a comparison was shown in 
Tables 1-4. 
[0038] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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[0041] 
[Table 4] 
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[0042] Next, about the monolayer mold photo conductor of each 



above-mentioned example and the example of a comparison, the following trial 
was performed and the property was evaluated. A result is shown in Table 5 and 
drawing 1 . 

[0043] The weight X of a <measurement of sensitization bed density> 
sensitization layer (g) computed the volume V of a sensitization layer (cm3) by 
measuring the thickness of a sensitization layer by deducting the weight of the 
aluminum element tube measured beforehand from the photo conductor drum 
weight produced in each above-mentioned example and the example of a 
comparison. It asks by consistency D(g/cm3) =X/V of a sensitization layer. 
[0044] The digital copier (Creage7325 made from capital SERAMITA) which has 
a blade cleaning means was equipped with the monolayer mold photo conductor 
drum obtained in <measurement of sensitization layer abrasion loss> each 
example, and the example of a comparison, the one side continuation 
on-the-spot photo trial of 50,000 sheets was performed, and the thickness 
variation of the sensitization layer before and behind a trial was measured. It is 
shown that abrasion resistance is so good that thickness variation (abrasion 
loss) is small. Abrasion loss made 3 micrometers or more improper. 
[0045] 
[Table 5] 
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[0046] Abrasion loss is set to less than 3 micrometers, and the monolayer mold 
photo conductor whose consistency of a sensitization layer is 1.16 - 1.20 g/cm3 
is excellent in abrasion resistance so that more clearly than drawing 1 . 
[0047] 

[Effect of the Invention] According to this invention, even if it uses it for the image 
formation equipment which a sensitization layer is formed on a conductive base, 
said sensitization layer contains a charge generating agent, a hole transportation 
agent, and an electronic transportation agent in binder resin at least, and the 



monolayer mold photo conductor 1.16-1 .20g /of whose consistencies of said 
sensitization layer is [ cm ] 3 excels [ equipment ] in abrasion resistance, for 
example, has the large blade cleaning means of mechanical load, there is little 
abrasion loss, and change of an electrical property is small. 
[0048] 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the relation of the sensitization layer abrasion 
loss and sensitization bed density of a monolayer mold photo conductor which 
were obtained in the example and the example of a comparison. 



